Interpretat ion of time-domain e lectro magnetic (IDEM) data over inhomogeneous geo logical struc tures is a challenging probl em of geo physical explo ra tion. The most wide ly used approach of interpr etin g TDEM data is based on the smoot h I -D layered resistivity invers ion. We have develop ed an effective techn ique of fast IDEM invers ion based on thin-sheet conducta nce approximation that we call S-inversion. In this paper we extend the S-inversion techn ique, app roximatin g the conductivity cross-sec tion by adding a local inhomoge neo us disk with an excess conductance !'J.S to the horizont al conductive thin sheet used in S-inversion. Localized S-inversion determines the distribut ion of this excess conductance as a function of a depth and a horizont al coordinate. This new method takes into account the limited horizontal extent of the inhomogeneities, localizing inversion. The num erical modeling results and inversion of practical TDEM data demonstrate that the meth od resolves local geological tar gets bett er than traditionall-D invers ion and original S-inversion. Th e method can be applied to inter pret both gro und and airborne TO EM dat a sets.
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INTRODUCTION
Time-do main electro magnet ic (TDE M) sounding is a pow erful too l in mineral, geo thermal, and gro undwa ter explo ra tion. It is widely used in gro und and airborne observa tions. Several meth ods are available for interpreting TDEM data (Zhd anov and Keller, 1994) . The traditional approach of ap proximatin g I-D TD EM sounding interpretations uses the concept of ap pare nt resistivity, based on a simple equivalent homogeneou s half-space model. Appar ent resis tivity profiles provide a useful , quick analysis of TDEM data. An oth er com mon tool for TDEM dat a interpretati on is based on I-D lay ered model inversion. Severa l commercial software packages are ava ilable for TDE M interpretat ion that produ ce stitched cross-sections of smooth 1-D resistivity inver sions. Sidorov and Tikshaev (1969) , Liu and As ten (1993) , Tartaras and Zh danov (1996) , and Tart aras et al. (2000) have develop ed a meth od of invert ing T DEM data, based on a thin-sheet ap proa ch. This meth od, which we call S-inversion, is based on an equivalent conductive thin sheet instea d of the equivalent ho mogeneou s half-space model used in the appa re nt resistivity definition. We can determ ine the a pparent conductance Sa(t) as the conductance of a thin shee t located at a depth d within a free space which genera tes a theoretical E M res ponse equal to the observed IDEM response for some time mom ent t. This ap pare nt conducta nce can be treated as the total conductance of the sequences of layers within the depth ran ge of EM field penetr ation inside the earth for a given moment.
The smoo th I-D layered res istivity TDEM inversion and the original S-invers ion method are limited because both methods do not accou nt for the horizont al condu ctivity variations in geological stru ctures. Localized S-inversion preserves the sim plicity of S-invers ion and , at the same time, provid es a mor e adequate geoe lectrical image of geo logical cross-sectio ns by allowing for lateral variations in conductivity.
In this paper we mod ify the initial con cept of the S-inversion. O ur new approach is based on the following ideas.
In the first stage of interpret at ion, we apply the S-invers ion thin-sheet approach to hor izont ally smoo thed data and de termin e a cross-sec tion of the appare nt conductance (co n ductance as a function of the depth d of the corresponding thin sheet). We use this smoo thed cross-section to establish the background conductance distribut ion Sb(d), which corre sponds to the poin ts outside the conductivity anomalies.
In the seco nd stage of interpret ation , we introduce a new model of a thin conductive shee t with excess conducta nce !'J.S = constant within a circular domain CR with radiu s Rand center located beneath the tra nsmitt er dipole. The total con ductance S of this inhomogeneous thin shee t is re prese nted by the sum S = Sb + ",," S. Th e radius R is determin ed according to the size of the cor respondin g curr ent smo ke rings genera ted by the tran smitt er at a depth d (Na bighian, 1979) . Th e inversion now is reduced to determ ining the excess conductance tJ.Sfro m the observed IDEM data. Thu s, in the framework of this approac h, we rep resent the actua l conducta nce cross-section as the superpo sition of the background conducta nce Sb and the anoma lous conductance tJ.S.
The main difference between this new approa ch and the original is that the ba ckground conductance may not equal zer o. In oth er word s, the host rocks can be conduc tive. An oth er advantage is that it is possible to find a quasi-analytical forward modeling solution for this model which is fast eno ugh for air borne data interpr etation. Actually, in the fram ework of this approach, we can construct almost the same method as origi nal S-inversion, with one very impor tant differ ence. The new method would take into account a limited horizontal extent of the inhomoge neities, makin g the inversion local. Th at is why we call this method a localized S-inversion.
In the next sections we discuss the theory behind this ap proach and present some num erical results.
ELEClROMAGNETlC FIELD OVER A THIN CONDUCTING SHEET WITH A LOCAL CONDUCTIVE ANOMALY
We first examine the beh avior of a ste p-induced transient magnetic field excited by a vertical magnetic dipol e for a med ium which consists of a single horizont al conductive shee t in an otherwise insulatin g full space. Th e thin shee t lies a t depth d and has uniform integral cond uctance Sb (Figure 1) . We assume that an EM field is caused by a curre nt flowing in a loop of wire lying in the horizont al plane form ing a vertical axis magnetic dipole with a moment M at the surface of the ea rth. The waveform of the curre nt flowing in the coil, I , is a Heaviside function 1-l(I) (instanta neo us change in level), or 1(1)= 101-l(1). The Car tesia n coo rdinate system originates below the transmitt er at the depth of the thin shee t (z = 0), so the sour ce coor dinates are (0 , 0, :sed). We also assume the magnet ic perm eabilit y of the med ium is equal to free space permea bility 0/ 0, The magnetic field at the surface of the ea rth (z = :sed) caused by a source excited with a Hea viside (step on ) wa veform is (Zhda nov and Keller, 1994, p. 382) 
[,2+ 4}d
where the first term repr esent s the primary field , the second term describes the second ary field, and r is a horizontal distance from the source to the receiver. We can also write an expression for the time deri vative of the magnetic field because this physical quantity is usually mea sured with the indu ction coil receiver :
Let us now assume that the thin conductive shee t has some excess conductance tJ.S=constant within the circular domain CR whose cente r is located just benea th the transmitter dipole in the or igin of the coordina te (Figure 2 ). The total magnetic field in this case can be repr esent ed as the norm al field, calcu lated above, and some anomalous field Hz· :
Hz(x', y', 1)lz=9 = ~b(X ', y', t)lz=:Sd + H; (x' , y' , t)b:Sd, (3) where (x ', y' , :sed) are the coo rdina tes of the observation point at the surface of the ea rth. Th e anoma lous field can be de scribed approximat ely as the field genera ted in free space by the excess curre nts
flowing within the inhomogen eous domain CR. In oth er words, we can use the Born approximation to calculate the anomalous magnet ic field. The Born approximation has bee n widely used in inver se schemes beca use it provides a linea rized approa ch to the solutio n of inverse problems (Or istaglio, 1989; Habashy et aI., 1993) . O ur approac h assumes there is negligibly small inte ractio n betwee n the excess curre nts within the local inho mogen eity a nd the homogeneous thin shee t. In this case we can use the G ree n's functio n for the free space. This means we can appro ximately estimate the ano malous field by the Biot-S avart law. 
In the Appendix we dem onstr at e that the electric-field compo nents over a thin condu ctive shee t are defined by symme trical equations:
Ey(x, y, 1) = : : : : ;1/Ĩb d1/lr + y2 + d~r/2x , wher e 21 d1/l =d+ --. 
1/IO Sb
Substituting equations (4) and (6) into eq ua tio n (5), we find .J ~. (O,O,-d) R. (x ',y ',-d) ...:...::.:.-----~C:::
. :~._ :r ;~~ ,,/.
FIo. 2. A horizont al cond uctive thin sheet cons isting of a homo geneo us background part with conductan ce Sb and an inclusion form ed by a local conductive disc with excess conductan ce !:J. S. The vertical magnetic dipole transmitt er with a mom ent M is located at the surface of the ea rth at a point (0, 0, ~d). The re ceiver R, is located at the observa tion point (x' , s',~d ) at the surface of the eart h. Th e tran smitt er-receiver sep aration is r .
We can also find the time derivati ve of the vertical magnetic field co mpo ne nt by differentiatin g for mula (8) :
-l -(x :::: x')2 + (y :::: y')2 + dJ
Using the same approach, we can find fo rmulas for an air born e EM array with different elevations for the transmitt er and rece iver. If the transmitter level is z = ~d ~ d, and the re (Figure 3 ), the magneti c field can be computed using the following expressions:
FIo. 3. A hor izon tal conductive thin sheet consisting of a ho mogen eou s background part with conducta nce Sb and an in clusion form ed by a local conductive disc with excess conduc tan ce !:J. S. The transmitter and receiver are at different eleva tion s. Th e vertical magnet ic dipole transmitter is located at the level d, above the ea rth's surface. The rece iver is locat ed at the level d, abo ve the ear th's surface. Th e transmitter-receiver separati on is r.
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and where d, and d, are the elevations of the source and re ceiver above the ea rth's surface , corres pondingly ( Figure 3 ) . It is well known that the Born appro ximation work s reason ably well only for relatively small conductivity contrasts and relati vely small inhomogeneities. In our case we have a spe cificmod el of a thin , conductive disk located within a thin , con ductive shee t. The maximum distance between any two points belonging to the disk is equal to its diam eter. In this situat ion one could expect that the accuracy of the Born approximation would deter iorate with increas ing diamet er of the conductive disk.
We run a simple tes t to analyze the Born approximation erro rs. First, we compute the time derivati ve of the magnetic field , aH: (1)/ aI, using ap pro ximate formula (8) for the anoma lous field genera ted by a hor izont al conductive disk with the anomalous conductance 6.S and the radiu s R1 = l Od. Second , we calculate the difference between the responses of two hori zonta l sheets with the uniform conductances of Sb + 6.S and Sb, aHf(t) _ aH;bH.S(t) < aHzSb (t) atat -at ' using exact analytical solutions for a homogeneous thin sheet (2). Th e differ ence between these two soluti ons for every time moment is norm alized by theor etical response aH,Sb (1)/ at from the horizon tal shee t with uniform integral condu ctance S:
:l ( -
Function , (, ) can be treated t, :o pp ximat opp" bound '
of the relative Born approxima tion errors for thin , condu ctive disks with the radii < l Od because we know the accuracy of this appro ximat ion increases for the disks with the smaller di ameters. Figure 4 presents the plots of 0 versus observa tion time for differ ent ratios 6.S / Sb. Typically, 0(1) :::: O.l6.S/ Sb, and its maximum value at the late time does not exceed the ra tio 6.S/ Sb. Thu s, we conclude that the maximum relative errors of the Born a pproxi mation for the model of thin , conductive disk with the anomalous conducta nce 6.S within the homogeneous hor izont al conductive S-sheet are less than 6.S / Sb. In practical implementation of the localized S-inversion, we usually con sider relatively small excess cond uctance in compa rison with the background conductance. Thus, we can conclude that the approach based on the Born appro ximation is a reaso nab le model for fast inverse imaging of IDEM data.
PRINCIPLES OF LOCALIZED S·INVERSION
The localized S-inversion meth od consists of two interp re ta tion steps.
In the first step we determ ine the obser ved anomalous 
The hor izon tal differ enti at ion eliminates any linear trend in the observed data. Second, the function f(x) is convolved with a Ha nning filte r, h(x) =0.5:::: 0.5 cos (21/fx / X), wher e X is the width of the filter, to give
Th e convo lutio n results in the smoo thing of the second hori zonta l derivati ve. The width of the Hanning filter determin es both the exte nt and amount of lat eral smoo thing along the profile, which makes the Hann ing filter application convenient for our probl em . Third , the seco nd horizon tal derivat ive g(x) of the observed anomalous field is computed as the differ ence between f (x ) and its convolution with the Hanning filter : The background conducta nce distribution can also be ob tained by smoo thing the conductance S(d) gene ra ted by S-inversion of the total observed data. However , we still need to find the backgrou nd mag netic-field deri vati ve to calculate the observed anomalous field , according to for mula (13). This requir es additional forwar d modeling calculations, which could be extre mely time consuming. Tha t is why we directly apply smoothing to the obse rved data in our localized S-inversion scheme to generate the background magnetic-field derivati ves.
In the second stage of interpretation , we intro duce the lo calized S-inversion model, which includes a thin , condu ctive sheet with excess conductance I' !>.S = constant within the circu lar domain CR whose cente r is located benea th the transmitt er dipole. Ther efore, the tot al conductance S of this inhomoge neous thin shee t is rep rese nted by a sum S =Sb+ I' !>.S. For the selected time window of the IDEM sounding, we assume that the depth of the equivalent inhomogeneous thin shee t is equal to the depth of the thin shee t determined in the ho mogeneo us S-invers ion. Th e conductance of the homogeneous part of the inhomoge neo us thin shee t is tak en equa l to the corresponding background conductance a t this depth Sb(d).
The radiu s R of the local inhomogen eity is determined according to the size of the corres ponding smoke ring at d. Nabighia n (1979) demonstrates that the tran sient response from the magnetic dipole over a conductive half-space can be repr esented approximately by a system of circular linear curre nts, resemblin g a system of smoke rings blown by the transmitt er loop, which move downward with the velocity V = 2/ J1[i1li1liOi. TIle radius of the rings increases with time as R = 4J(4~1fr)I /1fr#o . Using these formulas, one can obtain the connection between the radius of the ring and its depth :
where z = f Vdl =4..;T!i1ii[i1fiO.
Th is result shows that function R(z) does not depend on conductivity of the med ia. We use formula (14) to determin e the radius of the local anomalous domain within the conductive thin shee t.
The localized S-inversion is red uced to determ ining the ex cess conductance I' !>.S from the observe d TDEM data. For the selected time window on the IDEM so unding curve, we determ ine the obse rved anomalous field CJH:O(I)/CJ I, using the technique described above . To find the excess conductance generating the theoretical anomalous field , CJH:(I)/CJI , which better approxi mates the obse rved anomalous field , CJ H:O( I)/ CJ I, we fit the an omalous da ta observed a t adjace nt time channels, using the theoretical da ta computed by equation (9) . Since we invert for one paramet er, I' !>. S, we can use data just from one time channel for each inversion. However, to make the solution more sta ble in the presence of noise, we select several adjace nt time channels (usuallyfour or five) that form a sliding time win dow (I ~ I' !>.1/ 2, 1 + I' !>. 1/ 2), where I' !>.I is the width of the window ( Figure 5 ). Every fixed position of the sliding window center 1 corresponds to the specific depth zof the EM-field penetrati on in the earth and to the specific depth d of the conductive thin shee t determined by S-inversio n (Tartaras et aI., 2000). When we move the sliding time window to later times, the dep th ofth e corr esponding thin shee t d monot onically increases. For every position of the sliding time window, we numer ically solve the inverse problem for the anomalous field CJH:O(I) /CJ I and find the excess conductance of the cor responding thin shee t
, I'!>.S(d).
We use the ada ptive regularized conjugate-gradie nt meth od to solve the inverse pro blem (Zhda nov and Keller , 1994) . It is based on minimizing the para metric functional, P"':
which is a linear combination of the misfit functional1fr( I'!>.S) , We use the conjugate gradient meth od to minimize the pa ra metri c functional (Zhda nov, 1993) . The iteration process is au tomatically terminated when the normalized misfit reaches the desired value.
aHaO(t) aHa(t) j2 1/FC "'-S)
The Frechet derivat ive matr ix, required for conjugate gra dient algorithm, is composed of par tial deriva tives of the data with respect to the model param eters.Th us, the Frechet mat rix is an N d ::::N« matri x, wher e N d is the numb er of data point s used and N m is the number of model parameters. Th erefor e, in our case the Frechet matri x is a 5:::: 1 matr ix, since we ha ve only one par ameter, anomalous conductance !'>S , and usually use five data points.
A n impor tant problem is calculating the ap prop riate value of the regular ization parameter 1/1. We use an ada ptive reg ularizat ion , which is based on scaling down 1/1 afte r several subseq uent iterations (Zhdanov, 1993) . If the misfit value in creases, the value of 1/1 decreases and the iter ation step is repeat ed . An other critical question in implementing the regularized inversion meth od is selecting the starting model. In the case of localized S-inversion, a natural choice for the star ting va lue of !' >S is zero.
As a result of the localized S-inversion, we plot the cross section of the anomalous conducta nce !' > S versus depth d . Some num erical results are present ed in the next section.
NUME RICA L RESULTS
We developed a compute r program to implement localized S-inversion and tested it on numero us synthetic data sets. Th e synthetic data (d B, /dt values) were genera ted by the 3-D EM modeling code SYSEM, which is based on the integral equa tions meth od (Xiong, 1992) .The tran smitter was approximated by a vertical magnetic dipole located 100 m a bove the ea rth's surface. The receiver was a vertical magnetic dip ole located 130 m fro m the tran smitter center and 50 m above the gro und ( Figure 6) . Th e computed synthetic data were con tami nated by 10% random noise. The localized S-inversion was applied to the data set at ev ery rece iver location. 'The resulting apparent conductance and apparent conductivity values were linearl y interpol ated and then plotted as conductance and conductivity pseudosections. Figure 7 shows one geoe lectrical 3-D model used in this study. It consists of a thick 200:::: 400 :::: 100-m body with a resis tivity of 1 ohm-m located 100 m below the surface in a homoge neous half-space with a resistivity of 100 ohm-m. The obser va tions wer e simulated for the slingra m mode, with the receiver and tr ansmitt er moving along the profile passing above the cen ter of the 3-D structure. The measuremen ts were taken every 25 m. Figure 8a shows the result of the conventional smoo th 1-0 conductivity inver sion, genera ted by Airstem code (E llis, 1998a,b) . The horizontal extent of the conductive body is exag gerated in this image. The appare nt conducta nce and appare nt conductivity cross-section s obtained by trad itiona l S-inversio n are presented in Figures 8b,c. As shown in Figure 8b , the po sitio n of the top of the bod y is well resolved , but the rest of the underlying bod y is not resolved , as usually happens with cond uctance images.The conductivity image in the third panel from the top is distort ed by the noise. One can see only an unfo cused mosaic patt ern in the place of the actual bod y. Figure 8d shows the anomalous conductance distribution obtained as a result of the localized S-inversion. The thick conductive body is clearl y observed. The image shows the correc t position of the central part of the conductive body and the correct hor izon tal extension of the body. This result illustrates the sta bility of the localized S-invers ion with respect to the noise in the data. Unfor tunately, the conventional S-inversion lacks this sta bility.
Mode l 2 is shown in Figure 9 . It consists of two 200 :::: 400 :::: lOG-mconductive bodies with a resistivity of 1 ohm-m embed ded in a homogeneous earth with a resistivity of 100 ohm-m. high no ise in the simulat ed data. Thi s result can be explained; signal waveform. The curre nt technology of airborne obse rva calculating the conductivity cro ss-section by differenti atin g the tion s includes recording the signal waveform wet) by measurin g conductance cross-section is a very unstable procedure and is the normalized primary magnet ic-field compone nt at the high se nsitive to data noise. The localized S-inversion for ano ma elevation of the plan e when the surro unding medium can be lous conductance is much mor e stabl e with respect to the no ise treat ed as a free space with in the data, as shown in Figur e 10. Figure 10d shows that the anomalous conducta nce outli nes the locations of both target s wet) = a ff i(t) (18) well.
at
In summary, the localized S-inversion is much mor e sta ble Th e correspo nding ob serv ed field can be re prese nted , in this with respect to data noise than the co nventional thin -sheet case, as the convolution between thi s prim ary field and some approach to inverti ng for conductivity. At the same time, the localized S-inversion resolves the local geoelectrical tar gets better th an original S-inversio n. The traditional 1-0 inversion previous section were simulate d by using a simple step wave for m for the so urce. However , the localized S-inversion can be app lied for pro cessing dat a collected using any transmitter F IG. 9. Thr ee-dim ensi ona l geoe lectrical mode l 2.
Conductivity by AIRSTEM time cha racteristic g(l) of the medium: obtained above [form ulas (1), (9), and (11)] and the waveform corresponding to the data acq uisition system:
The numerical ata simulated for a given waveform are used in inversio n for conductanc e and depth of the equivalent thin In the case of a step curre nt in the transmitt er, the norm alized shee t and for determin ing the excess conductance of the local primary field behaves as a delta function:
anomal y within the shee t. In this way we avoid a comp licated process of converting the o bserved field into a response for
some specific tran smitter waveform , which could increase the at noise level in the data. So the theoretical obse rved field for the step signal in the trans mitter can be treated as the time characteristic of the thin-sheet R EA L DATA A PPLlCATIOl'" model:
oHH(t') t'
We have applied the new localized S-inversion technique to a ----t-= io get ~ t') ¥(t) dt = g et ~ t' ). (21) real dat a set provid ed by BHP Minerals. The T O EM data were collected using the Geotem system in the Bull Cree k prospect The simplest and most efficient approach to localized located in North-West Queensland , Australia (Ha rt and Lane, S-inversion is based on genera ting the theoretical fields for an 2001). Th e main exploration target in the Bull Cree k prospect infinitely long hori zontal thin shee t a nd the local conductance is the magnetite-pyrrhotit e minera lizatio n zone of Prot ero zoic anomaly as the convolution between the theoretical solutions age buri ed bene ath a 30-50-m-thick cond uctive overburden .
Conduct ivit y by AIRSTEM This mineralizat ion zone is highly conductive; however, the prese nce of the conductive cover ma kes it difficult to locat e by air borne EM observa tions. The data se t consists of one pro file of airborne d B,( t) / dt field measur ed in 127 points with an interv al of approxima tely 15 m. The len gth of the pro file is about 2 km. Th ere ar e 20 time cha n nels, with 16 of them in the off-time interval. Figure 11 shows the profiles of the observe d dat a , d B,(t)/d t, for the differ en t time cha nnels.
The signa l waveform in the transmitter w(t ) was pro vided with the data . According to formula (22), we used th e co nvo lution between the th eor et ical pred icted dat a and the func tion w(t) to acco unt for th e tran smitt er wavefor m in the inversion calculation. We used data only from the off-time cha nnels. Figure 12 present s the res ults of the inversion of the Bull Cree k prospect airborne data. Th e flight elevation is shown by the blue dashed line in all four pan els. Figure 12a present s the results of the conven tio na l smoo th I -D inversion. We can clearly see a good conductor in this profile which corre spo nds to th e known mineral izati on zone. Figure 12b sho ws a cross-sectio n of the tot al conducta nce obtai ned by the orig inal S-inversion. Figure 12c rep resent s a conductivity cross section obta ined by the or iginal S-inversion. We can see some conductive structures in the middl e part of the profile in this image, but they ar e not clearly reso lved. The result of the lo calized S-inversion (Figure 12d ) pro duces a clearer image of the conductive target s in the ano malous con ductance cross section. We can distinguish a conductive zone in the middl e part of the pro file, which is associa ted with the kn own min era lization zo ne. Note that the image of th e conductive zo ne present ed in the botto m pan el has much smaller hor izontal exten t than the corres pon ding image in the cross-section, ob tained by I -D invers ion (to p pan el). Th is result corres ponds well to th e kn own geological cha rac teristic of the mineraliza tion zone (H art and Lane, 2001) . In parti cular , we show by th e pink line the position of the boreh ole, which intersected a mineralizat ion zo ne of valuable magnetite-pyrrh otite-pyrite conte nt.
DISCUSSION A ND CONCLUSION
We have developed the basic prin ciples and theory of the localized S-inversion meth od. The meth od is based on an ap proximati on of th e conductivity cross-section by means of a horizont al conductive thin shee t consisting of a homogen eou s backgro und part and an inclusion formed by a local conductive disk with e xcess conductan ce /';.S. The localized S-inversion det ermines the dist ribution of this excess conductance as a function of the depth and a horizontal coordinate. The new meth od acco unts for the limited horizontal exte nt of the inho mogeneities, localizing the inversion. The num erical mod el a nd the case history for an airbo rne TDEM dat a set show that the met hod better reso lves the local mining geoe lectrical tar get s than tradition al l -D inver sion or original S-invers ion. At the sa me time, S-inversion se rves as the required first step of the localized S-inversion.
Furthe r deve lopment of the localized S-inve rsion will re quire solving severa l probl em s. First , it is impo rta nt to presen t the results of the localized S-inversion in the form of conduc tivity cross-sec tions, similar to 1-D or original S-inversion. U n fortunat ely, it is difficult to solve this probl em by simply dif ferenti atin g the conducta nce vers us dep th curves, as we co uld see with the examples present ed in this paper. Second, the ac curacy of the localized S-inversion can be impro ved by using a more accura te calculatio n of the co nductive disk respon se than th e Born approxi ma tion. Thi rd , one can consider a more complicated mod el of the local conductive anoma ly than a conductive disk model. All of these mod ifications could im pro ve the practical efficiency of the localized S-invers ion for interpr et ing IDEM data over 3-D inhom ogen eous geoelec trical structures while preserving the basic simplicity of this meth od . Tartaras, E., and Zh da nov, M. S., 1996, Fast S-inversion in the time Xiong, Z ., 1992, Electro magnetic mod eIling of thr ee-dimensional dom ain : Meth od of interpreta tio n using th e thin shee t approach: st ruct ures by th e meth od of system iterations using inte gral equa 66th Ann . Int ern al. Mtg., Soc. Expl, Geophys., Expanded A bstract s, tio ns: Geophysics, 57,1 55&-1561. 1306-13 09.
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